Evidence that nerve growth factor promotes the recovery of peripheral neuropathy induced in mice by cisplatin: behavioral, structural and biochemical analysis.
In this study we investigate the neurotoxic action of Cisplatin (6 micrograms/g body weight for 5 treatment cycles during 15 weeks with a total dose of 30 micrograms/g), an antitumor drug, and its effect on the level of nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF) in peripheral tissues. We found that Cisplatin in adult rodents impairs peripheral sensory function and both sympathetic and sensory peripheral innervation as shown by the hot-plate response, catecholamine distribution and substance P immunoreactivity respectively. These changes are associated with decreased NGF in intestine, paws, and bladder while NGF increased in the spinal cord. Also BDNF decreased in bladder and paws and increased in spinal cord and intestine. To further investigate the role of NGF in the pathogenesis of Cisplatin-induced peripheral neuropathies a group of animals was injected with NGF (1 microgram/g every 4 days for 4 times) following Cisplatin treatment and evaluated for sensory function, sympathetic and sensory innervation and BDNF levels. Data demonstrated that exogenous NGF administration is able to restore biochemical, structural and functional changes induced by Cisplatin. These findings suggest that the reduction of NGF availability could be a cause of Cisplatin-induced peripheral neuropathies and that NGF exogenous administration could prevent or reduce Cisplatin neurotoxicity also in cancer patients, reducing the side effects of chemotherapy.